Introduction
Housing and childbearing trajectories are interlinked over the life course. Adequate housing is an important factor for fertility, residential migration often precedes childbearing, and constraints that hamper residential migration can serve to delay or prevent family transitions (Clark et al. 1994 , Feijten and Mulder 2002 , Enström Öst 2012a , Kulu and Steele 2013 , Mulder 2006 , Lo 2012 . Researchers have previously identified a number of housing characteristics as important for childbearing, including the type of housing (multi-family versus single-family dwelling) Steele 2013, Kulu and Vikat 2008) , the security of the housing situation and the housing tenure (rented or owner-occupied) (Murphy and Sullivan 1985 , Mulder and Wagner 2001 , Vignoli et. al 2013 , the affordability of the housing (Courgeau and Lelievre 1992, Clark et al. 1994) , access to the housing market (Mulder and Billari 2010) , and housing conditions including size and urban location (Ström 2010 , Kulu et. al 2007 , Kulu and Boyle 2009 . While all of these factors have been found significant determinants of childbearing, previous research has often been restricted in studying multiple housing factors simultaneously due to data limitations.
This study draws on a rich extract from Swedish register data and follows a 25% sample of four birth cohorts over twenty years, from ages 15-18 in 1986 to ages [35] [36] [37] [38] This study makes a number of original contributions to previous research on the connection between housing and family transitions throughout the life course. The first of these is the cohort approach and the long timespan examined, which takes into account the entire period from leaving the parental home through family formation and towards the end of childbearing, rather than studying individual births or migration events. The study is set in Sweden, which is an exciting context due to the diverse housing choices made by families and relatively high mobility on the housing market. A further contribution of the study is the uniquely detailed information on housing type available from the registers, which makes it possible for the analysis to distinguish among housing spells according to both housing type and tenure. This distinction is important for understanding whether multi-family dwellings present similar contexts for families, or whether a difference in behavior mainly exists between women living in rented and owner-occupied apartments. In the following sections I summarize previous research on housing and fertility throughout the life course, review the data and method, present the results of the descriptive and event history analyses, and provide a concluding discussion.
Background
Residential migration events occur at life course junctions as people leave the parental home, move in with partners, have children, and retire (Myers 1999 , Clark and Huang 2003 , Pollock 2007 ). These migration patterns reflect the fact that different types of housing are preferred at different life-stages, and previous research has identified characteristics of the housing which is preferred during family formation. This section will review previous research on housing and childbearing focusing on the role of housing type, housing tenure, and housing context, as well as the timing of residential moves and births.
Housing type refers to a home being a single-family (detached) home versus a multi-family home (apartment or terrace housing). Owner-occupied single-family houses have typically been considered the pinnacle of a housing career in Europe and the United States, and childbearing is most common in this housing form (Clark et. al 1994 , Murphy and Sullivan 1985 , Kulu and Vikat 2008 . There are several reasons why single-family houses are preferred by families with children. Single-family houses are generally more spacious than apartments, and space has been shown to be an important predictor for childbearing (Ström 2010 in Sweden, Clark and Huang 2003 for the UK). Single-family homes also tend to be clustered in family-oriented neighborhoods which provide convenient access to necessary services (Rabe and Taylor 2010) . In Finland, where the housing stock and family formation patterns are similar to Sweden, living in single-family homes is associated with a higher likelihood of childbearing compared to living in apartments, and couples are likely to move into this housing form as they have more children Vikat 2008, Kulu and Steele 2013) . This study will consider housing type as one of the key housing variables, with the expectation that individuals living in single-family houses will have a higher likelihood of childbearing.
Furthermore, due to the comparative spaciousness of single-family homes, this effect should be more pronounced for higher births.
A further aspect of housing is the tenure (whether housing is owner-occupied or rented). The extent to which there are differences in childbearing patterns between those living in rented or owner-occupied housing depends on the conditions of housing and the security of contracts within the rental sector (Mulder 2006) . Home ownership provides security, has symbolic value, is an investment in and commitment to the future, and is thus often a precursor to family formation (Mulder and Smits 1999 , Vignoli et. al. 2013 , Mulder and Feijtin 2002 . However, in some cases ownership may be negatively associated with fertility outcomes as the costs of ownership are difficult for young families to bear (Murphy and Sullivan 1985 , Krishnan 1994 , Mulder and Wagner 2001 .
In the Swedish housing system, there are three possible housing tenures. The first is rentals in multi-family buildings available through the public sector (Allmännyttig). These are apartment buildings that are owned by the municipality and operated on a non-profit basis. In contrast to public housing in other countries, Swedish public housing is open to everyone and is not means-tested or targeted towards specific groups (Hedman 2008) . Rental apartments provide a high living standard and tenants have secure rental contracts. In addition, there are rental apartments which are owned by property companies. In this study, privately owned rental apartments are considered together with publicly owned rental apartments. This is reasonable in the Swedish context where there is virtually no difference in the quality of the dwellings, though private rental contracts may be less stable.
A second form of housing tenure is a form of tenant-ownership (Bostadsrättsförening) in apartment building or row-house cooperatives. Tenant-owners purchase the right to the apartment, and pay a monthly fee to the tenant association for the costs associated with the building. This housing form is not legally equivalent to apartment ownership, and owneroccupation is not legally possible in Swedish multi-family dwellings (Bengtsson 1992) .
However this "indirect owner-occupation" is comparable to apartment ownership in other countries: the period of tenancy is indefinite, the tenant is a co-owner of the housing association, and tenancy rights function as capital and are traded freely at market prices (Ruonavaara 2005 ). This tenancy form will thus be referred to as "owned apartments" through the rest of the study. The third tenure type is private ownership, and this applies to single-family dwellings where the occupiers have the full ownership of the dwelling.
During the period studied , owner-occupied detached houses made up about 38-40% of Swedish housing stock, tenant-cooperatives 15-18%, private rental housing about 17-20%, and public rental housing about 23-25% (Karlberg and Victorin 2004, Ruonavaara 2005) . A majority of Swedish families with children live in owner-occupied housing, and research has linked transition to ownership tenure with the timing of the first birth in Sweden (Ström 2010 , Enström Öst 2012a . Due to the fact that single-family homes are almost always owner-occupied, this tenure type is likely to be associated with higher likelihood of childbearing. This study will also distinguish between tenant-owned and rental apartments to analyze differences in tenure type for people living in multi-family buildings. Because tenantownership may provide access to higher quality apartments it may be more conducive to childbearing.
The housing context within a given society also affects the relationship between housing and childbearing. Differences in the stock of housing available and the relative popularity of apartments versus single-family homes determine the acceptance of these housing forms for families with children. These differences in housing availability contribute to differential fertility patterns between urban, suburban, and rural areas (Kulu et al. 2007 , Kulu 2006 . In urban areas housing prices tend to be higher than in suburban and rural areas, and thus a move to a detached home may be a stronger predictor of childbearing intentions than in other types of contexts (Michielin and Mulder 2005, Kulu and Vikat 2008) . In this study, the three major city municipalities in Sweden will be distinguished from other areas. This is because cities have a higher proportion of multi-family housing, different constraints and opportunities for mobility, and higher housing prices.
The relationship between housing conditions and fertility also depends on individual housing norms and preferences. One strong predictor of later life housing outcomes is an individual's housing of origin, due both to socialization into housing norms and to various forms of resource transfers between generations (Lersch and Luijkx, 2015, Murphy and Sullivan 1985) . In Sweden, multi-generational households are very uncommon, and most adults leave home between the ages of 18-22 (Dribe and Stanfors 2005) . Two-thirds of Swedish home leavers live independently, and young people tend to live in rented apartments (for example student housing) for their first few moves (Lauster and Fransson 2006, Abramsson et. al 2004) . However, as housing careers continue, correlations emerge between the housing of parents and their adult children (Aratani 2011, Mulder and Smits 1999) and research in Sweden suggests this link has strengthened among younger cohorts (Enström Öst 2012b).
This correlation can be explained in several ways: direct financial contribution by parents, geographic proximity and concentration of both generations in similar housing markets, intergenerational transmission of socio-economic status, and childhood socialization (Smits and Mulder 2008) . Young people build their preferences for housing tenure based on their experiences growing up (Rolands and Gurney 2009), and therefore persons growing up in apartments or rental housing may be more willing to themselves have children in these housing types. Conversely, those who grew up in rental housing or apartments but are able to move to a more secure or larger form of housing may be motivated to form a family. Therefore, this study will examine the relationship between the housing of origin and childbearing in different housing types.
One further factor considered in this study is the timing of residential moves in relation to the timing of childbearing. Residential moves are tightly bound with the first birth, suggesting that couples move in anticipation of having a child Vikat 2008 in Finland, Clark and Withers 2006 in the United States). In the case of Finland, third birth risks peak a few years after moving to a single-family home, which suggests that spacious housing enables further childbearing. Kulu and Steele (2013) model the likelihood of three parity transitions following the move to different types of housing, and find that the likelihood of childbearing is positively related to moving at every parity, though the magnitude of the effect decreases with the birth order. This previous research shows the importance of taking the duration of residential spell into account when modelling housing influences on childbearing likelihood, and of considering the different relationship between the duration of occupancy and the childbearing risks at different parities.
Data
The register data used in this study are a 25% sample of the people in Sweden who were born between the years 1950-1985, provided by Statistics Sweden. Foreign-born individuals are included in the study if they immigrated to Sweden before age fifteen. The data cover a twenty year time period spanning from 1986 to 2006, including complete residential migration histories. Each reported migration event is registered, including the date of the move, the housing type and the housing tenure of the new and old residence. The data extract used in this study is individual based and does not include information on marriage or cohabiting partnerships.
This study restricts the data to women born 1968-1971 and uses a cohort design, following the cohort from ages 15-18 (in 1986) . Housing characteristics of the last residential spell beginning prior to age 15 are classified as the "housing of origin". Migration histories were created using information from each move, and housing histories were created using housing variables. The "type of housing" variable in the register differentiates between a singlefamily dwelling, a single-family dwelling on a farm, or a multi-family dwelling (such as a row-house or an apartment building). The register also distinguishes between two tenure types, public (municipality-owned housing, applicable only for apartment buildings) and private (including privately-owned single-family houses and apartment ownership cooperatives). Privately owned rental apartments are analyzed jointly with publicly rented apartments as housing conditions for these two groups are virtually identical. All singlefamily dwellings in the study were assumed to be owner-occupied, as the rental market for single-family houses in Sweden is very small.
The data used in the study are very detailed, as exact dates of each move are provided and every spell includes information on housing types. However, some housing information is categorized as missing in the study due to uncertainty about the housing conditions in the sample, or due to changes in the tenure type as a result of privatization of public housing which was significant during this study period. The missing housing is analyzed as a separate category in the models.
After entrance into the study, individuals were followed over the study period, until the end of the observation period in 2006, concurrent with ages 35-38 for the study cohort.
Individuals were censored upon first international migration or in case of death. Data on children born to each person were joined with the housing data. The risk of first birth begins after an individuals' first move after the age fifteen. The second and third birth risk begin after the previous birth. All analyses presented in this paper are shown for women only, though analysis for men produces similar results (available on request). Women in Sweden have children somewhat earlier than men, and thus estimates using childbearing histories at ages 36-38 are more complete for women than for men. to identify a "housing of origin", leading to some missing data. However, housing of origin can be identified for 90% of the study population. Table 1 shows the descriptive characteristics of the study population, including the sample size, parity, housing of origin, and number of moves observed. As can be seen in the table, more than half of all women in the study grew up in a single-family home, and half of all births observed take place in a single-family home. Twenty two percent of the study sample move less than four times during the study period, but the majority make between four and fourteen moves over the two decades observed.
Method
The analysis is presented in three parts. The first part of the analysis is descriptive, and the aim is to show how the cohorts in the study progressed through different housing types and parities. This is shown by disaggregating the entire study population by each of the three housing types (owned apartment, rented apartment, single-family home) and each of four parities (zero, one, two, three or more children) every year, starting at ages 15-18 until ages 35-38. Additional descriptive results show the group further disaggregated by the housing of origin type, separating those who started in owned apartments, rented apartments, or singlefamily homes. The aim of this disaggregation is to gain insight into the timing of housing transitions in conjunction with parity transitions, as well as to visually examine patterns of continuity between housing of origin and the types of housing within which individuals form families.
The second stage of the analysis is to study the likelihood of first, second, and third births in relation to the housing characteristics. The event history analyses were performed using discrete-time piece-wise exponential event-history models, using months as the unit of time.
Observations were censored at the individual's first emigration from the country, death, or at the end of the study period. The dependent variable for each model is the first/second/third birth, and the main covariates of interest are the housing type and the duration of the housing spell. The models also include a binary variable for residence in one of Sweden's three major cities (Stockholm, Malmö or Göteborg) 1 . The inclusion of this variable is to take into account the different childbearing patterns for those living in the major cities, as well as the fact that cities are constrained housing markets where the norm for single-family homes is weaker.
The event history analysis also includes a variable for the housing of origin. The housing of origin is typically associated with housing trajectories later in life, and there is likely some socialization effects regarding the strength of the single-family home norm. Additional demographic covariates are the woman's age and years since previous birth. 
Source: Swedish register data, author's own calculations
Additional figures are available in Appendix B, which presents the same visualization of housing and childbearing trajectories of women, disaggregated by housing of origin. This visualization reveals the extent of housing type continuities over the life course. Among women coming from owned apartments, very few moved out of the parental home into a single-family home, although about 15% moved into rented apartments while being childless.
They also continue living in apartments to a large degree when having just one child, and a larger than average share live in apartments when having two children. A similar trend for inter-generational continuity can be seen with women whose housing of origin is rental apartments and single-family houses. These descriptive results show that while the parity progression rates and the timing of fertility are very similar for all women regardless of housing origin, there are differences in the housing histories of women from different backgrounds. Furthermore, the descriptive results demonstrate the different housing conditions prevalent at every parity: whereas childless women or women with one child often live in apartments, women with two children reside mostly in single-family homes, and the share living in apartments continues to decrease dramatically for women with three or more children. 
Source: Swedish register data, author's own calculations.
The results of the event history analysis are presented below. Separate models were fitted for the transitions to first, second, and third birth. The models include covariates for the type of housing, the duration of the housing occupancy spell, the housing of origin, and controls for time since last birth, age, and living in a major city. The results show that at all three parity transitions, women living in a single-family home were significantly more likely to have a further birth. When comparing owned and rental apartments, risks of first and second birth are higher in owned apartments but the risks for third birth are higher in rental apartments. With regards to the housing of origin, the women who grew up in apartments have a higher rate of transition to early first birth, and significantly lower intensity of transition to the second birth (as well as third birth for those from owned apartments). Women from apartments thus transition to the first birth faster (potentially because they are more willing to start families in apartments), but slow down during higher birth orders. The urban municipality control is associated with a lower risk for first birth, but a slightly higher risk for the second and third births. With regards to timing of residential duration, the models reveal that for the first birth, the highest risk is in the first years of occupancy, and is lowest in the reference period, 3-4 years after a move. For the third birth, there are no clear patterns in relation to duration occupancy. For the second birth, risks are slightly higher within the first three years and decline smoothly after the first two years. The results on age follow observed fertility patterns in Sweden and are not shown. The results for the years since previous birth reflect the dominant spacing trend of 2-3 year birth intervals and are not shown.
The final stage of the analysis plots the interaction between occupancy duration and housing type for the risks for the first, second, and third births. The results are based on the event history models shown above but for timing "0-1 years" is used as a reference category for occupancy duration in order to clearly illustrate how the likelihood changes over time. Figure   3 shows that the highest risk for the first birth comes during the first years of occupancy, and this relationship is very dramatic for those living in single-family homes. The pattern in relative risks over time seems to be very similar for rental and owned apartments, and completely different for single-family homes. After the birth of the second child, single-family homes slowly emerged as the preferred form of housing, though there were also patterns of continuity with the housing of origin. These continuities suggest that there are housing preferences and constraints which affect women with different housing backgrounds differently. A housing history of moving from a single family (parental) house to (own) single family house may be easier for those living in areas where small houses are predominant. However, other explanations could be socialization of norms about appropriate housing for families, or inter-generational correlation in the economic resources necessary to purchase housing (Smits and Mulder 2008) . Likewise, a housing history limited to rental apartments could suggest inter-generational transmission of constraints on the housing market leading to difficulties in leaving the rental sector, a pattern which has been found for foreign-born families in Sweden (Bråmå and Andersson 2010) . Due to data limitations, this study could not follow individuals until the end of their reproductive period, and 36% of the individuals in the study population were still childless at the end of the study. The descriptive analysis in the paper reveals that most childless individuals are living in rented or owned apartments. Overall, although women in the study follow different housing trajectories based on their housing of origin, the timing of parity transitions, and the distribution of women at age 38 according to parity is strikingly similar for all groups of women. Although women living in houses have a higher likelihood of having a birth, and living in an apartment may have some fertility constraining effect, on the whole women with different backgrounds follow the same average fertility trajectory. Housing continuities thus do not seem to restrict fertility to levels below average, and these results reflect the relative social equality in Swedish society.
Following the descriptive results, event-history models were used to analyse transitions to first, second, and third birth, taking into account women's housing of origin and current housing conditions. This analysis reflected the descriptive finding that children were most likely to be born when women were living in single-family homes. The difference was very large, with a one-third lesser likelihood for a first birth in rental apartments and forty-three percent lower risk in owner-occupied apartments. The higher likelihood of parity transition for women living in single-family homes also held for the second and third births. These findings likely reflect the costs of housing: women planning to have children may live in either an apartment or a house, while few women who have no childbearing intentions would live in a house. An interesting finding was the similarity in the likelihood of parity transition for women living in owned apartments and rental apartments. Although women living in rental apartments were slightly less likely to have a child than women in owned apartments, the difference was minor. These estimates suggest that the security and sense of commitment provided by property ownership is less important for childbearing than factors which constrain fertility for women living in apartments, such as dwelling size or neighbourhood quality. This finding echoes previous research from Sweden (Ström 2010) , where size of dwelling was seen as the most important factor for transition to first birth. Finally, the urban control variable included in the models was negatively associated with a risk for a first birth, and positively associated with risk for a second birth. This pattern reflects later and more closely spaced childbearing patterns in the major cities.
The final stage of the analysis expanded the event-history approach by examining the differing patterns in the likelihood of parity transitions by the years of occupancy for each housing type. The results showed that the interaction between type of housing and occupancy duration were different for each birth transition. While the first birth was often simultaneous with a housing move and heightened for two years, the second birth risks were highest 1-4 years into occupancy and there was no discernible pattern for the third birth. Housing adjustments happen in preparation for the first birth, and to some extent the second birth, while few women move in anticipation of their third birth.These results are similar to findings on fertility by housing type and on the joint timing of residential moves and childbirth transitions in Finland (Kulu and Vikat 2008) .
The findings of this study are generalizable to other countries with a mixed housing stock and a relatively easy access to mortgages (Mulder and Billari 2010) , and where norms on space requirements drive demand for single-family homes (Lauster 2010) . The timing of births in relation to moves is similar to other Northern European findings (Mulder and Wagner 1998, Kulu 2008) where families tend to move during the period of conception. However, these patterns are in contrast to findings from the Netherlands, where people may purchase singlefamily homes earlier in life in anticipation of future childbearing (e.g. Feijten and Mulder 2002 ). Such differences are most likely to due to differences in affordability of housing.
Finally, this study found inter-generational similarities in childbearing within different housing types, which builds on previous research that shows that preferences for and likelihood for home purchase are associated with housing of origin (Mulder and Smits 1999, Enström Öst 2012b and throughout the life course, and relate these transitions to the housing of origin. Analysis could also be performed with data that included information about co-residential partnerships, which would help distinguish more accurately those who are planning to start a family and thus allow us to better study housing constraints as a constraint for childbearing.
